Mitochondrial decay is involved in BaP-induced cervical damage.
Benzo[a]pyrene (BaP) is a polycyclic aromatic hydrocarbon and a potent inducer of carcinogenesis. Many studies have reported that the carcinogenic effects of BaP might be due to its intermediate metabolites and to reactive oxygen species (ROS) that cause oxidative damage to the cells. However, the mechanisms of BaP-induced oxidative damage in cervical tissue are still not clear. We studied these mechanisms in female ICR mice treated with BaP either orally or intraperitoneally by measuring (1) several general biomarkers of oxidative stress in serum, (2) mitochondrial function in the cervix, and (3) the morphology of mitochondria in cervical tissue. BaP treatment (1) significantly lowered levels of vitamins A, C, and E and of glutathione; (2) reduced activities of superoxide dismutase, catalase, glutathione peroxidase, and glutathione S-transferases; and (3) significantly increased lipid peroxidation levels. In addition, significant increases in the levels of superoxide anion, hydrogen peroxide, and hydroxyl radical were observed. These results were confirmed by morphological changes in mitochondria and by decreases in membrane potential levels and in succinate dehydrogenase and malate dehydrogenase activities. The changes in these biomarkers and mitochondrial damage were BaP-dose-dependent and eventually induced both cell apoptosis and necrosis in cervical tissue. As mitochondria are the major sites of ROS generation, these findings show that mitochondrial decay greatly contributes to BaP-induced cervical damage.